Detection of SEB gene by bilayer lipid membranes nucleic acid biosensor supported by modified patch-clamp pipette electrode.
This work reports a kind of novel bilayer lipid membranes (BLMs) nucleic acid biosensor supported by modified patch-clamp pipette electrode was developed to detect staphylococcus enterotoxins B (SEB) gene. BLMs were formed within 15 min and able to be operated at least 24 h. Hydrophobic dodecane tail (C12) modified 18 bp single-stranded DNA (ssDNA) probe was immobilized on BLMs. The electrochemical currents versus the different concentration of ssDNA probe immobilized on BLMs indicated linearly correlation. The BLMs nucleic acid biosensor was fabricated by selecting the ssDNA probe as the signal sensing element with the concentration of 273.65 ng/mL. The electrochemical performance of the biosensor for the detection of SEB was investigated. The result showed that linear relationship was found between the current and ln(concentration) from 20 to 5000 ng/mL and the detection limit was 20 ng/mL. In addition, the biosensor was specific response to SEB gene and showed no significant current alteration in electrolyte which containing no SEB gene. Finally, Atom Force Microscope (AFM) images could be observed and used to evaluate the superficial microstructure of BLMs, ssDNA immobilized on BLMs and BLMs after hybridization. The BLMs nucleic acid biosensor supported by modified patch-clamp pipette electrode will become a highly sensitive, rapid, selective analytical tool for detection of Staphylococcus aureus, which produce SEB.